i 



(D 
00 

CO 

o 
o 

Q. 



(19) 



J 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(11) EP 0 606 486 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
29.08^001 Bulletin 2001/35 

(21) Application number 93913509.1 

(22) Date of filing: 11.06.1993 



(51) intci.7: A61K 9/48. A61K 9/72. 

A61K9/14. A61K9/00 

(86) International application number: 
PCT/JP93/00785 

(87) International publication number: 

WO 93/25193 (23.12.1993 Gazette 1993/30) 



(54) PHARMACEUTICAL PREPARATION FOR INTRA-AIRV/AY ADMINISTRATION 

PHARMAZEUTISCHE 2UBEREITUNG 2UR ANWENDUNG IN DEN ATEMWEGEN 

PREPARATION PHARIVIACEUTIQUE DESTINEE A ETRE ADMINISTREE PAR LES VOIES 
RESPIRATOIRES 



(84) Designated Contracting States: 

AT BE CH DE ES FR GB IT LI NL SE 

(30) Priority: 12.06,1992 JP 15353892 

(43) Date of publication of application: 
20.07.1994 Bulletin 1994/29 

(73) Proprietor: TEIJIN LIMITED 
Osaka-shl, Osaka 541 (JP) 

(72) Inventors: 

• MAKINO.YuJI 
Hino-shl, Tokyo 191 (JP) 

• KOBAYASHI, Hidekl 
HIno-shi, Tokyo 191 (JP) 

• SUZUKI, Yoshiki 
Hino-shI, Tokyo 191 (JP) 



(74) Representative: Hallybone, Huw George et al 
CARPiVlAELS AND RANSFORD 
43 Bloomsbury Square 
London WC1 A 2RA (GB) 



(56) References cited: 
EP-A- 0 023 359 
GB-A-2193 891 
JP-A-61 100 519 



EP-A- 0 193 372 
JP-A- 59 034 267 
US-A* 4 462 983 



DEUTSCHE APOTHEKER ZEiTUNG, vol. 131, no. 
7, 14 February 1991, pages 263-269, 
XP000173520 KELLER M: •PHARMAZEUTISCHE 
AEROSOLE EIGENSCHAFTEN, 
ANFORDERUNGEN, 
FCKW-UMWELTPROBLEMATIK UNO 
MOEGLICHE ALTERNATIVEN" 



Note: Wrthin nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement, it shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouw. 75001 PARIS (PR) 



EP 0 606 486 B1 



Description 

TECHNICAL FIELD 

5 [0001 1 The present invention relates to a preparation for intratracheobronchial administration . More specifically, the 
present Invention relates to a preparation for intratracheobronchial administration, comprising a powder preparation 
for intratracheobronchial administration contained in a receptacle composed of at least one component selected from 
the group consisting of hydroxypropyl methyl cellulose, methyl cellulose, hydroxypropyl cellulose, starches, hydroxy- 
propyl starches, and sodium alginate. Furthemiore, specifically, the present invention Is concerned with a preparation 

10 for Intratracheobronchial administration, contained in a receptacle, in which a medicament in the powder preparation 
for intratracheobronchial administration Is contained in the receptacle composed of at least one component of cellulose 
derivatives-analogues, that is, selectedfrom the group consisting of hydroxypropyl methyl celluloses, methyl celluloses, 
hydroxypropyl celluloses, starches, hydroxypropyl starches, and sodium alginate, and the medicament is not easily 
adhered to the receptacle so that the amount of the intratracheobronchially delivered medicament is improved.. 

15 

BACKGROUND AFTT 

[0002] The airway extending from the nasal cavity, oral cavity to the pharynx, larynx, trachea, bronchia, bronchioles, 
and alveoli is a passageway for expiratory and inspiratory air. 
20 [0003] In the ainA/ay, there occur many diseases such as nasal allergies, asthma, bronchitis, lung emphysema, and 
the like. The administering method for a medicament in the pharmacotherapy for these diseases may be classified into 
the whole body administration such as the use of orally administered medicaments and injections, and intratracheo- 
bronchial local administration such as the use of nebulas, inhalants, and the like. 

[0004] The oral administration Is an easy method, and use of injections ensures the absorption of the injections Into 
25 the body, and therefore, these administering methods have widely been employed. However, intratracheobronchial 
administration of a medicament is highly valuable in the light of convergence of the medicament into an acting site, 
reduction of adverse side effect due to the convergence, and fast-acting property of the effect of the medicament. 
[0005] Further, In addition to the local administration of a medicament for such diseases as mentioned above, which 
occur in the airway, there has recently been a trial of proceeding a medicament from alveoli to blood by utilization of 
30 the fact that the barrier between the alveoli and blood is dwarfish, and the intratracheobronchial administration has 
now attracted public attention as a systemic administration method for peptides, proteins or the like, which are metab- 
olized in the gastrointestinal tract, liver or the like so as to be Inactivated, when these are orally administered. 
[0006] In addition, there have been attempts to locally administer a vaccine in the ainvay by utilizing the antigen 
recognizing function of the lymphatic system In the ainft^ay, so as to prevent and treat a disease. Therefore, It may be 
35 said that the importance of intratracheobronchial administration Is very significant. 

[0007] The preparations for intratracheobronchial administration to be used for the above intratracheobronchially 
administering method can be classified into the following two kinds, with respect to the properties of the particles of 
the preparations: (1 ) preparations, the droplets of which are deposited to the inside of the ainA/ay, and (2) preparations, 
the fine solid particles of which are deposited to the inside of 
40 [0008] A preparation (1 ) is usually an aqueous solution containing a medicament, which is atomized by a nebulizer, 
and inhaled Into the airway as minute droplets. Preparations (2) are further roughly classified into (I) aerosol prepara- 
tions, in which the fine solid particles are contained in a pressure container in a state such that they are dispersed in 
a flubrohydrocarbon, and when they are discharged out of the vessel in the case of the use thereof, these particles 
move in the ainvay together with the fluorohydrocartjon, and after the fluorohydrocarbon has rapidly evaporated, they 
^5 are finally deposited in the ainway, as fine solid particles of the medicaments, and (ii) powder preparations in which a 
medicament is contained as fine solid particles in receptacle, and in the case of using any of them, the fine solid particles 
of the medicament are inhaled into the ainvay directly from the container or by use of an administration utensil, by 
injection or inhalation of breath, and deposited to the inside of the ainvay as fine solid particles of the medicament. 
[0009] These preparations have already been put to practical use, regarding all the types thereof. The liquid prepa- 
re rations of (1 ) require a nebulizer or atomizer and are therefore, not convenient to canry. The fluorohydrocarbon aerosol 
preparations of (2)-(l) are simple to handle, and have been widely used, but there has promptly arisen a trend of publte 
opinion to restrict the use of these preparations, considering the problem of air pollution from fluorohydrocarbon gases. 
Under such circumstances, powder preparations for Intratracheobronchial administration of (2)-(ll), which have re- 
mained comparatively backward in the development as compared with these two kinds of preparations, have come to 
55 noticeably attract public attention. 

[0010] In order to administer a powder preparation for intratracheobronchial administration, a receptacle for the pow- 
der preparation and an administering utensil are needed. In the following, the "receptacle" means a receptacle in whk:h 
the powder preparation Is directly contained, and the powder preparation is contained in the receptacle, after It has 
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been prepared by mixing and stored until it is used. Therefore, the receptacle is ordinarily tightly sealed. In addition, 
the adnninistering utensil in the present Invention Is generally a device for taking the powder preparation out of the 
above-mentioned receptacles containing the powder preparation in such a state as can be administered into the ainway; 
it is, e.g.. a device for maintaining the tightly sealed powder preparation at a proper position, and boring a hole in the 
receptacle so as to enable the powder preparation to proceed into the airway. The receptacle and administering utensil 
are usually separately produced, but they may be produced as an integrated product. For example, a part of a receptacle 
is removed when using the powder preparation, so as to produce a hole, whereby It becomes possible to cause the 
powder preparation contained in the receptacle to move into the respiratory tract from the receptacle. 
[0011] The powder preparation, which has been made movable into the ainvay from the receptacle by use of an 
administering utensil or by perfomning some operations in an Integrated product of a receptacle and administering 
utensil, is delivered into the ainivay by utilization of the inhalation of the breath of the user (patient) or of a gas from a 
pressurized gas cylinder or by some other device. 

[0012] The receptacle and administering utensil tor the powder preparation for Intratracheobronchial administration 
are classified into the following two types according to the dose of the powder preparation in the receptacle: (i) a type 
in which the dose of the powder preparation to be delivered into the airway per one time has preliminarily been set 
apart and contained in each receptacle (unit dose type), and (ii) a type In which a multidose of the powder preparation 
is contained In the receptacle, and dose of the powder preparation is divided up by some means and sent into the 
airway every time the preparation is to be used (multidose type). 

[0013] For the above two types of containing systems, there have been devised many administering utensils, and 
as specific examples thereof, there may be mentioned, e.g., as a unit dose type, the powder medicine-dispensing 
device disclosed in Japanese Examined Patent Publication (Kokoku) No. 63-6024, "Spinhaler" (Registered Trade 
Mark), "Rotahaler" (Registered Trade Mark), "Diskhaler" (Registered Trade Mark) or the like described in "Respiratory 
Drug Delivery" edited by P.R. Byron, published by CRC Press, 1990, p.169, and as a multidose type, "Turbohaler" 
(Registered Trade Mark) described on p. 169 of the same publication, and the like. 

[0014] The shapes of receptacles for containing a powder preparation vary in many ways depending on the above 
containing systems or the structure of the administering utensils. As the unit dose type receptacles, there have hitherto 
been known, e.g., hard medical capsules which have been widely used for oral preparations; disk-shaped molded 
products which can be charged in a "Diskhaler" (Registered Trade Mark); and disposable receptacles as proposed In 
WO 89/01 348 Specification. In addition, as multidose type receptacles, there have been known the receptacles of such 
shapes as can be charged in conformity with the structure, of an administering utensil and a predetermined amount of 
the content of the receptacle can be moved from the administering utensil to the ainvay. In the present invention, there 
may be used any of the receptacles of these shapes. In addition, a receptacle may constitute a part of an administering 
utensil. For example, a receptacle may be cylindrical and, simultaneously, have a structure such that the receptacles 
can be removed from its cap and fixed to an administering utensil by driving a screw. 

[0015] On the other hand, with respect to the material of a receptacle containing the powder preparation, even if the 
present powder preparation is in the fomn of an inhalant that is administered into the airway of the human body, the 
receptacles are in direct contact with the powder preparation. Accordingly, as the materials which have specifically 
been known as those of the receptacles containing powder preparations, in consideration of safety and the like, there 
may be mentioned, as unit dose type ones, hard gelatin medical capsules which have widely been used for oral prep- 
arations; aluminium to be molded into a disk-shaped product (see e.g. p. 1 69 of the above-mentioned publication pub- 
lished by R. Byron); or plastics, mainly polyolefinic ones such as polyethylene, polypropylene, and polystyrene, which 
have been proposed for disposable receptacles. In addition, as the materials of multidose type receptacles, there may 
be mentioned plastic^, mainly polyolefinte ones such as polyethylene, polypropylene, and polystyrene; aluminium; 
glass; and the like. 

[0016] As the powder preparations to be contained in the receptacles made of various materials, there have been 
known powder of a medicament itself alone, which is administered into the airway and deposited thereto, whereupon 
the effect of the medicine is exhibited at an affected part or the preparation is transferred to the whole body from the 
affected part and the effect of the medicines exhibited in the whole body, or mixtures thereof with an appropriate diluent, 
e.g. lactose, mannitol, crystallite cellulose and the like. 

[0017] With respect to such a powder preparation for intratracheobronchial administration, since it is necessary to 
reach a target region with good efficiency and broaden the deposited area at the reached region, the particle diameter 
of the powder should be reduced. The interrelation between the particle diameter of the particles and the region attained 
by the preparation has been examined by many investigators, and though their reported values are not always con- 
sistent with other, it is said that, for example, particles with a particle diameter larger than 1 0 |xm. but up to about 500 
^im, are deposited mainly In the oral cavity and nasal cavity, particles with a particle diameter above 2 nm and not more 
than 1 0 Jim are deposited mainly In the trachea, bronchi, and bronchioles and those having a particle diameter ranging 
from 0.5 to 2 ^im are deposited mainly in the alveoli, (see "The Newest Biopharmacology" edited by Awazu and Koizumi, 
published by Nankodo Publishers, 1 991 , p.67). The above-mentioned parttele size Is applied to a medicament particle 
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alone in the powder preparation and a particle comprising a medicament, but not to an additive particle. 
[0018] According to the technique regarding the above powder preparation for intratracheobronchial administration, 
the present inventors have continued their studies concerning the administration of powder medicaments into the nasal 
cavity, bronchi, alveoli or the like, and been confronted with significant technical problem on the basis of the fact that 

s the above-mentioned powder preparation is a powder of fine particles. 

[0019] That is, It has been found that, while a powder preparation is contain^ed In the above-mentioned various re- 
ceptacles and stored, or while it is charged in administering utensils, the powder preparation becomes In contact with 
the receptacle owing to vibration, so that the fine particles of a medicament or fine- particles comprising a medicament 
become adsorbed and adhered to the receptacle surfaces. It has been also found that when administering a medica- 

10 ment Into the ainway, even if the powder preparation contained in the receptacles is Introduced into the airway by 
utilization of a gas pressurized by Inhaled breath or some means, the fine particles adsorbed and adhered to the 
receptacle inner surfaces remain in the receptacles as such, so that the preparation does not reach into the airway. 
[0020] The above problem is quite insignificant, in the case of an oral preparation, which is to be administered together 
with the receptacles containing said preparation, even If the preparation is adsorbed and adhered to the inner surfaces 

IS of the receptacles, but in the case of a powder preparation for intratracheobronchial administration, in which the contents 
alone of the receptacles, not the receptacles themseh^es, are administered into the interior of the body, the amount of 
delivered content Into the body is reduced, the problem becomes such a serious problem as may give an influence to 
the therapeutic effect of the preparation. 

[0021 ] As a means of settling the present problem, there have hitherto been examined usually conceivable methods, 
20 such as a method of making fine particles, e.g. a method of enlarging the density of the powder preparation, a method 
of preliminarily adhering and adsorbing especially fine particles of the powder preparation to comparatively larger 
particles in the powder preparation, and the like, and it has been made clear that some methods are effective and the 
present problem has been settled e.g. iri the case of corticosteroid preparation for intranaso-oral spraying administra- 
tion. However, even if any of the above-mentioned methods is employed, depending upon the kind of a medicament, 
25 e.g. in peptides and proteins which exhibit noticeable absorptivity and adhesion properties to gelatin or plastics, there 
cannot be avoided adhesion and adsorption thereof to receptacles. In addition, when the powder preparation is kept 
under dried conditions especially for improvement of the physlcochemlcal stability, it Is very difficult, according to the 
above method, to prevent the powder preparation from being adhered and adsorbed to the receptacles. 
[0022] Therefore, there have been demanded preparations for inlratracheobronchlar administration, which do not 
30 require troublesome formation of fine particles, which may be applied to various medicaments, and which are not 
adsortjed or adhered to the internal surfaces of the receptacles. There have been demanded also preparations for 
intratracheobronchial administration, whk:h are not adsorbed or adhered to the inner surfaces of the receptacles, even 
under dried conditions. 

[0023] Incidentally, the technical concept of employing hydroxypropyl methyl cellulose or the like as the material of 
35 receptacles for a medicament Is already known. For example, Japanese Unexamined Patent Publication No. 61-100519 
discloses medical hard capsules composed essentially of hydroxypropyl methyl cellulose. 

[0024] On the other hand, It has already been known that various kinds of unit dose type receptacles and various 
multldose type receptacles, Including medteal hard capsules, have been used as receptacles for powder preparations 
for intratracheobronchial administration. 
40 [0025] However, until now, it has not been a fact at all that in a powder preparation for intratracheobronchial admin- 
istration, there may occur significant adhesion and/or adsorption of fine particles comprising a main medicament. It 
will be understood that to the present inventor's knowledge, the fact that the above adhesion-adsorption phenomenon 
can be avoided by use of receptacles composed of tiydroxypropyt methyl cellulose or the like, is novel and cannot be 
anticipated at all from the hitherto known literature or the like. 

45 

DISCLOSURE OF INVENTION 

[0026] The purpose of the present Invention Is to provide a preparation for Intratracheobronchial administration, 
which prevents the fine particles containing medicament from being adhered or adsorbed to the inner surfaces of the 
50 receptacles, so that the amount of the medicament delivered into the airway is improved. 

[0027] More specifically, the purpose of the present invention is to provide a preparation for intratracheobronchial 
administration, which does not reduce the amount of the preparation delivered from receptacles to the airway, even if 
the preparation is stored under dry conditions. 

[0028] In accordance with the present invention, there is provided a preparation for intratracheobronchial adminis- 
55 tration, which is contained in receptacles composed of at least one component selected from the group consisting of 
hydroxypropyl methyl cellulose, methyl cellulose, hydroxypropyl cellulose, starches, hydroxypropyl starches, and so- 
dium alginate. 

[0029] The present inventors have repeated their studies for settling the aforesaid problem, and found the astonishing 
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fact that when a powder preparation for Intratracheobronchial administration Is contained In receptacles composed 
essentially of a cellulose derivative or analogue, i.e. a receptacle composed of at least one component selected from 
the group consisting of hydroxypropyl methyl cellulose, methyl cellulose, hydroxypropyl cellulose, starches, hydroxy- 
propyl starches, and sodium alginate, the above-mentioned problem can be settled, and finally reached the present 
invention. 

[0030] The adhesion/adsorption to the inner surface of receptacles of the medicament particles, or the particles 
comprising medicaments, contained in a receptacle is related to various factors including, for example, 
(1) the physical properties of the receptacle, (2) the physical properties of the medicament, (3) the physical properties 
of the particles of the additives copresent with the medicament particles and the particles comprising the medicament 
and (4) the environmental factors such as humidity is complicated. 

[0031 ] It is clearly found as a result of our study heretofore that, when the medicament particles or particles comprising 
medicaments only are finely divided to a particle size necessary for the preparation for intratracheobronchial admin- 
istration, i.e., about 500 ^im or less irrespective of the presence of conventional additives, it is unavoidable irrespective 
of the physical properties and l<inds of the medicament that the particles are adhered and adsorbed to conventional 
receptacles such as gelatin capsules, aluminum disks, polyethylene receptacles, but are not adhered and adsorbed 
to the receptacles according to the present invention. It is not clear why, to receptacles mainly composed of cellulose 
derivatives and analogues such as hydroxypropyl methyl cellulose, methyl cellulose, hydroxypropyl cellulose, starch, 
hydroxypropyl starch, sodium alginate, the above-mentioned particles are not adhered and adsorbed, due to the facts 
that the factors are complicated as mentioned above and the analysis thereof is difficult. However, these cellulose 
derivatives and analogues are not statically charged when contacted with the medicament particles or additive particles, 
but it is confirmed by our experiments that the statical charge occurs in the case of gelatin, polyethylene conventionally 
used as the receptacles. 

Best Mode for Carrying Out.the Invention 

[0032J With respect to the shape of the receptacles used in the present invention, composed of hydroxypropyl methyl 
cellulose or the like, there may be adopted either a type, In which the preparation is preliminarily divided into each dose 
to be delivered into the ainway for one time and each dose of the preparation is contained In each receptacle (unit dose 
type), or a type, in which the powder preparations for a plurality of doses are contained in a lump in a receptacle, such 
that a dose of powder preparation is divided from the receptacle and delivered into the airway by some means, every 
time the powder preparation is to be used (multidose type). In the case of a unit dose type, the receptacles may assume 
the shape of medical hard capsules, or the shape such that a unit dose Is divided into some pieces and these pieces 
are contained in a receptacle on some places of the disk surface of the receptacle molded into a disk-shaped product. 
In addition, the receptacle may be molded into a proper shape in conformity with the shape of an administering utensil, 
and also may be a disposable receptacle integrated with an administering utensil. As a multidose type receptacle, any 
suffices if it is adequately molded in conformity with a multidose type administering utensil and has such a shape as 
has a function necessary to be charged In the multidose type administering utensil, when used, and put to practical use. 
[0033] Although the proportion of hydroxypropyl methyl cellulose or the like based on the weight of a receptacle 
composed of the hydroxypropyl methyl cellulose or the like Is limited by the hereafter-mentioned production process 
for the receptacle, it is preferably 70% by weight or more, and more preferably 80% by weight or more. When a recep- 
tacle is composed of two or more kinds of components, the total weight of these components Is desirably within the 
above range. 

[0034] As the compounds to be compounded in a receptacle used in the present invention, composed of hydroxy- 
propyl methyl cellulose or the like, there are mentioned plastlcizers, thickening agents, auxiliary agents thereof, coloring 
matters, and the like. Specifical examples of these compounds are e.g. polyvinyl alcohol, polyethylene glycol, sorbitol, 
mannltol, sucrose, carrageenan. sodium chloride, potassium chloride, titanium oxide, lake coloring matter, and the like. 
[0035] The receptacle is produced by use of at least one compound selected from the group consisting of hydroxy- 
propyl methyl cellulose, methyl cellulose, hydroxypropyl cellulose, starch, hydroxypropyl starch, and sodium alginate. 
Of these compounds, hydroxypropyl methyl cellulose is favorable. As hydroxypropyl methyl cellulose to be used, with 
respect to the substitution ratio of the cellulose ether thereof, there is preferred one having a methoxyl group weight 
ratio ranging from 15 to 30% and a hydroxy propoxy I group weight ratio ranging from 3 to 15%, and with respect to the 
viscosity of the cellulose ether thereof, there is furthermore desired one having a viscosity of a 2% aqueous solutton 
at 20^'C, ranging from 2 to 20 cps. In addition, of usable hydroxypropyl methyl celluloses, with respect to the substitution 
ratio of the cellulose ether thereof, there are furthenmore preferred hydroxypropyl methyl celluloses having a methoxyl 
group weight ratio ranging from 19 to 30% and a hydroxypropoxyl group weight ratio ranging from 4 to 12%. Further, 
as the hydroxypropyl methyl cellulose to be used, with respect to its viscosity, more desirable ones are hydroxymethyl 
celluloses having a viscosity of a 2% aqueous solution at 20*'C, ranging from 3 to 16 cps. 

[0036] The receptacle used in the present invention, composed essentially of hydroxypropyl cellulose, can be pre- 
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pared in the same manner as a nriethod for the preparation of hard gelatin capsules which have often been used as 
medical capsules. With respect to the details of the production processes of the capsules, there are disclosed in, e.g. 
Japanese Unexamined Patent Publication No. 61-100519, Japanese Unexamined Patent Publication No. 62-266060, 
Japanese Unexamined Patent Publication No. 63-127757, and Japanese Unexamined Patent Publteatlon No. 3-9755. 
It will be easily understood that by these processes, there can be molded all the kinds of unit dose-type and multidose- 
type receptacles usable for powder preparations for Intratracheobronchlal administration, Including medical capsules. 
[0037] The powder preparation for intratracheobronchlal administration, used in the present Invention, comprises a 
medicament alone, revealing a phamiacological effect, or the medicament revealing the pharmacological effect and 
additives. 

[0038] Of the medicaments revealing phamiacological effects, as a medicament revealing a pharmacological effect 
at an affected part in the ainway, there are mentioned e.g. steroidal antiinflammatory drugs such as hydrocortisone, 
prednisone, prednisolone, triamcinolone, triamcinolone acetonide, dexametjpn. betamethasone, beclometasone, and 
beclometasone diproplonate; non-steroidal antiinflammatory drugs such as acetoaminophenone, phenacetin, aspirin, 
aminopyrin, sulpyrine, phenylbutazone, mefenamic acid, ibufenac, ibuprofen, alclofenac, dichlofenac sodium, in- 
domethacin, colchicine, and probenecid; enzymatic antiinflammatory drugs such as chymotrypsin, promelaincerap- 
etase; antihistamines such as diphenhydramine hydrochloride, chloropheniramine maleate, and clemastine; antialler- 
gic agents (antitussive, expectorant and antastimatic drugs) such as disodium cromoglycate, codeine phosphate, and 
Isoproterenol hydrochloride; antibiotics such as tetracycline hydrochloride, leucomycin, fradiomycin, penicillin, and the 
derivatives thereof, and erythromycin; chemotherapeutanls such as sulfathiazole, and nitrofurazone; local anesthetics 
such as benzocaine; vasoconstrictors such as phenylephrine hydrochloride, tetrahydrozoline hydrochloride, naphazo- 
line nitrate, oxymethazoline hydrochloride, and tramazoline hydrochloride; cardiac stimulants such as digitalis, and 
digoxin; vasolators such as nitroglycerine and papaverine hydrochloride; antimicrobial agents such as chlorophexidine 
hydrochloride, hexyl resorcin, decalinium hydrochloride, and elhacrydine; enzymes such as lysothium chloride, and 
dextranase; anticancer drugs such as furfonracil; erastase inhibitors; sympathomimetic drugs such as salbutamol sul- 
fate, procaterol hydrochloride, and orclprenaline, and phenoterol hydrobromide; parasympatholytic drugs (cholinergic 
blocking agents) such as Ipratropium, and furtropium oxalate; sputum-solubilizing drugs such as acetyl cysteine sodi- 
um, and bromhexine; mucous-lubricating agents such as ambroxol; and the like. 

[0039] In addition, of the medicaments revealing phamnacological effects, as the medicaments which are absorbed 
in the body fluid such as blood from the ainway and reveal phanmacological effects to the whole body, there are men- 
tioned peptides, proteins, i.e. polypeptides, having various physiological activities. 

[0040] Of the polypeptides, those having a molecular weight ranging from 300 to 300,000 are preferable, because 
these polypeptides are easily absorbed through the tracheobroncheal mucosa. The molecular weight of the polypep- 
tides is especially preferably within the range between 1,000 and 150,000. As speclflcal examples of polypeptides; 
having physiological activities, there are mentioned the following: e.g. peptide hormones such as insulin, angiotensin, 
vasopressin, desmopressin, felypressin, protylylene, luteinizing homione, corticotropin, prolactin, somatropin, thyro- 
tropin, luteinizing hormone, calcitonin, kalllkrein, parathylln, glucagon, oxitocin, gastrin, secretin, serum gonadotropin, 
growth honmone, erythropoietin, angiotensin, urogastrone, renin, lypomodulln, calmodulin, and hANP (human Atrial 
Naturetic Polypeptide), the chemically modified compounds thereof or components thereof; biologically active proteins 
such as interferon, interieukin. transferrin, histaglobulin, macrocortin, and serum coagulator VIII; enzyme proteins such 
as tysozyme, and urokinase. 

[0041] In addition, of the medicaments revealing phamiacological effects, as vaccines utilizing the antigen recognition 
function of the lymph organization in the ainway, there may be mentioned pertussis vaccine, diphtheric vaccine, tetanus 
vaccine, influenza vaccine or lymphocyte increasing factor, fibrous leukocyte agglutlhlzing elements, and the like. 
[0042] Among the medicaments used In the present Invention, revealing the above-mentioned phamiacological ef- 
fects, It is preferable to use the medicaments such that the physical loss due to the adhesion and adsorption thereof 
to the inner surface of the receptacles Is the substantial loss of the administration amount, namely a small administration 
amount of a highly active medicament. The amount of the adhesion and adsorption to the inner surface of the receptacle 
largely depends upon the contact area between the preparation and the Inner surface of the receptacle. For example, 
when beclometasone diproplonate powder having a particle size of 5 • 10 |im is contained In a #2 gelatin capsule, the 
amount of adhesion and adsorption is about 10 ng. It should be, however, noted that the loss of the medteament due 
to the adhesion and adsorption Is varied depending upon the shapes of the receptacles and the size of the receptacles 
based upon a unit dose or a multldose. Nevertheless, based upon the above-mentioned example of the beclometasone 
diproplonate, if it is assumed that the maximum amount of about 1 00 \ig is lost for each dose, the administration amount, 
in which the above-mentioned amount of loss is substantial loss in the administration amount, is about 2 mg per one 
dose at maximum. Accordingly, it Is not limited, but the use of the medicaments having a unit dose In one administration 
of about 2 mg or less is preferable. More specifically, the favorable ones are steroidal antiinflammatory drugs, sym- 
pathomimetic drugs, parasympatholytic drugs, peptides, proteins and vaccines, 

[0043] Furthermore, the adhesion and adsorption to the receptacle are especially remarkable in the dried state, and 
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therefore, the present invention is especially preferable in the case of medicaments which are dried for the stabilization. 
Examples of such medicaments are peptides, proteins, vaccines. 

[0044] As the additives used together with the medicaments revealing p ha nnaco logical effects In the powder prep- 
aration for intratracheobronchial administration, used in the present invention, there may be used the additives which 
5 have hitherto been used in powder preparations for intratracheobronchial administration, or any additive may be used, 
as long as it is usable. As such additives, pharmaceutical vehicles are used, and as concrete examples thereof, there 
may be mentioned one or a plurality of members selected from cellulose ethers, water absorbent and slightly water 
soluble base materials, sugars, amino acids and the like. 

[0045] Cellulose ethers are cellulose derivatives in which a plurality of hydroxyl groups of cellulose are at least partially 
10 etherifled, and examples thereof include e.g. lower alkyi ethers of celluloses, lower hydroxyalkyi ethers, lower carboxy- 
alkyl ethers, and the like. The ether groups are not necessarily limited to same kinds, and e.g. cellulose ethers having 
2 or more kinds of ether groups, e.g. a lower alkyI group and a lower hydroxyl alkyI group in a molecule are included 
in the cellulose ethers of the above category. Of these cellulose ethers, lower alkyI ethers of celluloses or lower hy- 
droxyalkyi ethers are favorably used. The ternri, "lower alkyi" herein referred to means an alkyI group with 5 or less 
15 carbon atoms, preferably 3 or less carbon atoms. 

[0046] As the above-mentioned cellulose ethers, there may be mentioned methyl cellulose, ethyl cellulose, hydrox- 
yethyl cellulose, hydroxypropyl cellulose, cartDoxymethyl cellulose, carboxyethyl cellulose, carboxymethylhydroxy cel- 
lulose, hydroxypropy! methyl cellulose, and the like. Among them^ there is preferably used especially methyl cellulose.! 
hydroxyethyl cellulose, hydroxypropyl cellulose or hydroxypropyl methyl cellulose. 
20 [0047] As the cellulose ethers, e.g. those having a viscosity of the 2% by weight aqueous solution thereof at 20"'C, 
ranging from 3 to 100,000 centipolses, more preferably from 3 to 10,000 centipoises, especially preferably from 6 to 
6,000 centipoises are preferably used. 

[0048] As the cellulose ethers, e.g. those having an ether substitution degree ranging from 0.1 to 6.0, especially from 
0.4 to 4.6 are preferably used. The tenn, "ether substitution degree", herein referred to means the average number of 

25 ether groups per glucose unit composing the cellulose, with regard to three hydroxyl groups of said one unit. 

[0049] As the water absorbable and slightly water soluble bases, there may be mentioned e.g. water absorbent and 
slightly water soluble celluloses such as crystalline cellulose, a-cellulose, and cross-linked carboxymethyl cellulose 
sodium; water absorbent and slightly water soluble starches such as hydroxypropyl starch, carboxymethyl starch, 
cross-linked starch, amylose, amylopectin, and pectin; water absorbent and slightly water soluble proteins such as 

30 gelatin, casein, and casein sodium; water absorbent and slightly water soluble gums such as gum Arabic, gum traga- 
canth, and glucomannan; cross-linked vinyl polymers such as polyvinyl polypyrrolldone, cross-linked polyacrylic acid 
and the salts thereof, cross-linked polyvinyl alcohol, and polyhydroxymethyl methacrylate. Of these bases, water ab- 
sorbent and slightly water soluble celluloses are preferable, and especially crystalline cellulose is favorable. 
[0050] As the sugars, there may be mentioned glucose, annltol, lactose, fructose, dextran, and the like. 

35 [0051] As the amino acids, there may be mentioned glycine, alanine and the like. In addition, besides these phar- 
maceutical vehicles, there are added, if necessary, a dispersion auxiliary agent, lubricant, stabilizer, and the like. 
[0052] Now, the above-mentioned additives and the medicaments exhibiting the phamnacological effects may be 
present in the separate particles In the preparations or may form the same particles together. In the former case, the 
additives and the medicaments can be mixed, for example, mechanically. In the latter case, the additives and the 

40 medicament may be dispersed or dissolved in a solvent or solvents, followed by, for example, spray drying to form the 
preparation. 

[0053] Now, the preparation for intratracheobronchial administration from the above-mentioned receptacle and pow- 
der preparation (comprising a medicament alone or the medicament and additives) is described. The production proc- 
ess thereof varies according to the aimed region In the airway, to which the medicament Is to be delivered. That Is. as 

45 described above, It is said that the region In the airway, to which a medicament can be delivered, is detennined in 
accordance with the particle diameter of a preparation; e.g. particles with a particle diameter of more than about 10 
^m, but not more than about 500 nm are deposited mainly in the oral cavity and nasal cavity, those having a particle 
diameter more than 2 jim but not more than 10 jim are deposited mainly in the trachea, bronchi, and bronchiole, and 
those having a particle diameter ranging from 0.5 to 2 ^im are deposited mainly in the alveoli. Therefore, by adjusting 

50 the particle diameter of the powder preparation, it is possible to efficiently deliver the medicament to the targeted region. 
[0054] First, in order to deliver the medicament in the oral cavity and nasal cavity, it suffices, if the particle diameter 
of the powder preparation to be contained In the receptacles of the present invention is adjusted to a value greater 
than 10 nm, but not more than 500 ^im. Among such powder preparations, as an example of preparation for topical 
application, there may be mentioned e.g. a curative medicine for nasal allergy, which is obtained by mixing e.g. be- 

55 clometasone dipropionate, a steroidal antiinflammatory drug, having a particle diameter of more than 10 nm, but not 
more than 500 ^m and hydroxypropyl cellulose, an additive having a particle diameter of more than 10 jim, but not 
more than 500 \im by a mixer. In the above case, in order to maintain the effect of the medicament for a long time, as 
the additives to be compounded into the preparation together with the main ingredient of the preparation, cellulose 



7 



EP 0 606 486 B1 



esters such as the exemplified hydroxypropyl cellulose are preferable. As other drugs for local application, there may 
be mentioned the other steroidal antiinflammatory drugs, non-steroidal antiinflammatory drugs, enzymatic antiphlogis- 
tics, antihistamic agents, antiallergic agents, vasoconstrictors, and the like. In addition, among the same kinds of powder 
preparations as above, as medicines for whole body, there are mentioned, e.g. transnasal preparations, the main 

5 medicament of which is proceeded to the vascular flow through the nasal mucosa and exhibits systemic action, and 
these transnasal preparations are prepared by mixing e.g. calcitonin with a particle size larger than 10 ^m, but not 
more than 500 \im, e.g. salmon calcitonin with microcrystalline cellulose with a particle size larger than 10 ^im, but not 
more than 500 jim by a mixer. In the above case, in order to obtain rapid onset of medical effect and good absorption, 
as the additives to be compounded into the preparation together with the main medicament, there are preferred the 

10 water absorbent and slightly water soluble bases as exemplified above. As the other medicaments for whole body, 
there may be mentioned peptides other than calcitonin, polypeptides such as proteins, vaccines, and the like. 
[0055] Next, in order to deliver the medicament into the trachea, bronchi, k)ronchioles, and alveoli, It suffices, if the 
particle diameter of the powder preparation to be contained in the receptacles of the present invention Is adjusted 
within the range between 10 nm and 0.5 nm. In the above case, all the particles do not necessarily need to have a 

IS particle diameter within the above range, but the more of whole amount of the particles having a particle diameter 
within the above range, the more the amount of the particles delivered into the trachea, bronchi, bronchioles, and alveoli. 
[0056] Of these powder preparations, as medicament for local effect, there may be mentioned e.g. an antiasthmatic 
agent, which is prepared by making e.g. beclometasone dipropionate, a steroidal antiinflammatory drugs, and hydrox- 
ypropyl cellulose, an additive, and spray drying the mixture as fine particles having a particle diameter ranging from 

20 10 to 0.5 \xm. As other medicaments for local action, there may be mentioned the other steroidal antiinflammatory 
drugs, non-steroidal antiinflammatory drugs, enzymatic antiinflammatory drugs, antiallergic agents, antihistamfc 
agents, elastase Inhibitors, sympathomimetic drugs, parasympatholytic dmgs, keratolytic drugs, mucosa swelling 
agents, and the like. 

[0057] In addition, of the same kinds of preparations as above, as medicament for systemic effect, there may be 
25 mentioned a transpulmonary preparation, the main medicament of which proceeds into the vascular flow through the 
alveole mucosas and exhibits systemic effect, which is obtained by making e.g. insulin and dextrose into fine particles 
having a particle diameter ranging from 10 to 0.5 nm. As other medicaments. for whole body effect, there may be 
mentioned other peptides, polypeptides such as proteins, and the like. As the additives used in these powder prepa- 
rations to be delivered into the trachea, bronchi, bronchioles, and alveoli, slightly stinriulative and water soluble ones 
30 are desirable, and e.g. sugars, amino acids, and water soluble cellulose ethers are preferable. 

[0058] The preparation of the present invention is administered Into the respiratory tract through the nasal cavity or 
oral cavity, and the power source necessary for the preparation of the present invention, contained in the receptacles, 
to be Introduced into the airway through the nasal and oral cavities, may be either the breathed air (Inhalation) of a 
patient himself or a power source other than the breathed air of the patient, e.g. a balloon method or the like. 
35 [0059] The powder preparation for intratracheobronchial administration, used in the present invention, is contained 
in the aforesaid receptacles used in the present invention, composed of the components such as hydroxypropyl methyl 
cellulose or the like, and thereby obtained in the fomn of a preparation. The shape of the receptacles is selected In 
confonnity with the structure of the administering utensil, and therefore, the structure of the administering utensil is 
significant. 

40 [0060] The structure of the administering utensil used when administering the powder preparation of the present 
Invention is subjected to no restriction, as a general rule, and any administering utensil may be used, as long as It is 
the administering utensil (administering device) which has hitherto been used or proposed. As a unit dose type admin- 
istering utensil, there may be mentioned e.g. the powder preparation-administering device (Japanese Examined Patent 
Publication No. 63-6024) con-esponding to the medical hard capsule, "Spinhaler" (Registered Trade Mark), "Rotahaler" 

45 (Registered Trade Mark), "Diskhaler" (Registered Trade Mark) and the like. 

[0061] In addition, as administering utensil corresponding to the multidose type receptacles, there may be mentioned 
e.g. "Turbohaler" (Registered Trade Mark), and the like. 

[Industrial Applicability] 

so 

[0062] As explained above, according to the present invention, when a preparation for Intratracheobronchial admin- 
istration comprising a powder preparation for intratracheobronchial administration contained in receptacles composed 
of hydroxypropyl methyl cellulose or the like is administered into the ainn^ay by such an administering utensil as de- 
scribed above, the powder preparation is adhered or adsorbed to the receptacle inner surfaces in a less amount than 
55 the case where a powder preparation contained in conventional receptacles Is administered into the ainvay by such 
an administering utensil as above, so that the amount of the present powder preparation actually delivered Into the 
airway is larger, which fact is very meaningful in view of the curative effect. 
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EXAMPLES 

[0063] The present invention will now be further explained in detail with reference to the Examples, but it is to be 
noted that the present invention is not limited thereto. 

5 

Examples 1 to 16, Control Examples 1 to 64 

[0064] The following experiments were performed for the purpose of clarifying that a powder preparation for intrat- 
racheobronchial administration exhibits only slight adhesiveness/adsorptiveness to receptacles composed essentially 
10 of hydroxypropyl methyl cellulose. 

(1 ) Production of a measuring box for the amount of the powder preparation adhered/adsorbed to various receptacle 

materials: 

15 [0065] A box having one square base with a side length of 2 cm and a height of 1 cm, the other base being opened, 
was made of a cardboard, and a thin filmy material described in the following item (2) was stuck to the 5 faces confronting 
the inside of the box (4 lateral faces and one base) with "Aton alpha" (produced by Toa Gosei Kagaku). 

(2) Preparation of the thin filmy material to be stuck to the inner faces of the measuring box for adhered/adsorbed 
20 amount: 

[0066] As described in the following, there were prepared five kinds of materials including the material composed 
essentially of hydroxypropyl methyl cellulose. 

[0067] Material A: A thin film with a thickness of 0.1 mm, consisting of 93 parts by weight of hydroxypropyl methyl 
25 cellulose (produced by Shinetsu Kagaku, trade name: "TC-SR": methoxyl group: 28 to 30% by weight, hydroxypropoxyl 
group: 7 to 1 2% by weight, viscosity of a 2% aqueous solution at 20*C: 6 cps), 1 part by weight of carrageenan (produced 
by Wako Junyaku), 1 part by weight of potassium chloride (produced by Wako Junyaku), and 5 parts by weight of 
water. (A solution obtained by dissolving above substances in an excessive amount of water was spread on a flat plate, 
and dried so as to be formed into a uniform filmy product.) 
30 [0068] Material B: A thin film with a thickness of 0.1 mm, consisting of 95 parts by weight of gelatin (produced by 
Wako Junyaku) and 5 parts by weight of water. (A solution obtained by dissolving the gelatin in an excessive amount 
of water was spread on a flat plate, and dried so as to be formed into a unifonn filmy product.) 
[0069] Material C: Polypropylene sheet (A sheet produced by Nikko was used as such.) 
[0070] Material D: Aluminium foil (A Nippaku foil was used as such.) 
3S [0071] Material E: Ordinary thin sheet glass. 

(3) Preparation of a powder preparation for intratracheobronchial administration, comprising a medteament: 

[0072] The medicaments, bases, and lubricants described in Table 1 were mix-prepared by the methods described 
^ in Table 1 , respectively, so that powder preparations for intratracheobronchial administration were prepared. The par- 
ticle size distributions of the prepared powder preparations are also set forth in Table 1 . 

(4) Method of determining the amount of the adhered and adsorbed medicament: 

<5 [0073] Each 1 00 mg of the powder preparations for intratracheobronchial administration, prepared in the above (3) 
were introduced into the measuring boxes described in (1), which had been lined, respectively, with the materials 
described in (2), and each of the boxes was shaked right and left by a shaker, so that each powder preparation was 
brought into contact with each material. During the shaking operation, the top open face was covered in order to prevent 
the content of the box from being scattered. (These experiments were perfomned under the conditions of 25*C/40% 

so RH.) After the shaking operation had been completed, the lid was removed and the contents were taken out. The 
powder preparations were, respectively, discharged by tapping the box with a spatula, or by other means, until the 
powder preparation could not be recognized with naked eyes on the base and lateral faces of the box. The discharged 
powder preparations were collected and the medicament contained therein was measured by high speed liquid chro- 
matography, whereupon the amount of powder preparation adhered or adsorbed in the Inner faces of the box was 

ss calculated on the basis of the amount of the powder preparation initially introduced in the box. The results of Examples 
1 to 16, with variation of the combinations of the receptacle materials and powder preparations, are set forth in Table 
2, and the results of Contrast Examples 1 to 64, with variation of the combinations of the conventional receptacle 
materials and powder preparations are set forth in Table 3. 
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1) produced by Sigma inc. 

2) produced by Sigma inc. 



3) produced by Peptide Research Institute 

4) produced by Sigma Inc. 

5) produced by Sigma Inc. 

6) produced by Sigma inc. 

7) produced by Sigma Inc. 
^ 8) produced by Sigma Inc. 

9) produced t>y Sigma inc. 

10) 'Apical PH101' produced by AsaN Kasei 

1 1 ) produced by Nichlden Kegaku 

12) 'HPC-H' produced by Nippon Soda Inc. 
55 13) produced by Megle 

14) TC-5R' produced by Shinetsu Kagaku 

[0074] In Table 1 . the content In 30 mg of each powder preparation was shown in each pair of parentheses. In addition, 
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the content of magnesium stearate was 0.5% by weight of each powder preparation. Mix-preparation was effected In 
the following manner. 

a) To a predetenmined amount of the medicament having a particle diameter of 46 - 149 [im, there was added a 
base having 90% by weight or more of particles with a particle diameter ranging from 46-149 ^im, followed by 
mixing in a small-sized V-type mixer until the mixture becomes uniform and finally 0.5% of magnesium stearate 
was mixed to the obtained mixture, whereby a homogeneous powder preparation for intranasal administration was 
obtained. 

b) To a predetermined amount of the medicament having a particle diameter of 0.6-10 ^im, there was added a 
base having 90% or more of particles with a particle diameter of 46-149 jim, followed by mixing In a small-sized 
V-type mixer until the mixture becomes unlfonn, and finally 0.5% of magnesium stearate was mixed to the obtained 
mixture, whereby a homogeneous powder preparation for intemasal administration was obtained. 

c) A predetermined amount of a medicament and base were dissolved into a solvent composed essentially of 
water (ethanol was added, If necessary), and the obtained solution was spray dried to prepare a powder of minute 
particles, whereafter 0.5% of magnesium stearate was added to the obtained powder, so that a powder preparation 
(inhalant) for intratracheobronchial administration was obtained. 



20 



[0075] The particle size distribution of the powder preparations obtained by the above-mentioned preparing method 
c) was 0.5 to 10 |im for 80% or more thereof. The results obtained by use of a laser type particle size measuring 
machine (JEOUSYIVJPATEC: HEROS & ROODS). 

Table 2 





Example 


Receptacle Material 


Powder Preparation 


Adhering/Adsorbing Rate (%) 


25 


1 


A 


1 


2 




2 


A 


2 


3 




3 


A 


3 


.3 




4 


A 


4 


7 




5 


A 


5 


8 


30 


6 


A 


6 


4 




7 


A 


7 


6 




8 


A 


8 


7 




9 


A 


9 


2 


35 


10 


A 


10 


4 




11 


A 


11 


7 




12 


A 


12 


2 




13 


A 


13 


3 




14 


A 


14 


3 


40 


15 


A 


15 


4 




16 


A 


16 


5 



Table 3 
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Table 3 (continued) 
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Tables (continued) 
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[0076] From Table 2 and Table 3, It can be seen that the adheslveness/adsorptiveness of the powder preparation 
for intratracheobronchial administration to receptacles composed essentially of hydroxypropyl methyl cellulose Is less 
than that to receptacles made of gelatin, polypropylene, aluminium foil or glass. 

Examples 17 - 21 , Control Examples 65 - 69 

[0077J The powder preparations 1, 3, 6, 9 and 14 described in the above Table 1 were filled up into medical hard 
capsules composed essentially of hydroxypropyl methyl cellulose (composition: 93 parts by weight of hydroxypropyl 
methyl cellulose, TC-SR" produced by Shinetsu Kagaku; 1 part by weight of carrageenan; 1 part by weight of potassium 
chloride: 5 parts by weight of water), In an amount of 30 mg, respectively, and, after storing at 25'C and 55% RH for 
2 weeks, the powder preparations were sprayed by a powder preparation-administering device (Japanese Examined 
Patent Publication No. 63-6024) until the powder preparation could not be recognized with naked eyes, following which 
the above-mentioned capsules were taken out and the medicament remained in the capsule inner faces was subjected 
to measurement by HPLC, whereby the adhesion-adsorption ratio of the powder preparation to the capsule inner faces 
was calculated. (Examples 17-21). 

[0078] In addition, the powder preparations 1 , 3, 6, 9, and 14 also described in the above Table 1 were, respectively, 
filled up into each of medical capsules composed essentially of gelatin (composition: 95 parts of gelatin and 5 parts 
by weight of water) in an amount of 30 mg, whereupon the same experiments as described in Examples 1 7 to 21 were 
conducted. (Control Examples 65 - 69). 
[0079] The results are set forth in Table 4. 
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SO It may be seen from Table 4 that the proportion of the powder preparation for Intratracheobronchial administration 

renriained in the insides of capsules, when the powder preparation filled in the capsules composed essentially of hy- 
droxypropyl methyl cellulose Is sprayed from a powder preparation-administering device, is less than the proportion 
of the preparation remained when the preparation is filled in gelatin capsules and simultaneously sprayed, and also 
that the amounts of the adhesion/adsorption are not affected by the drying. Note that there are some gelatin capsules 
55 causing cracks during drying. 
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Examples 22, 23, and Contrast Examples 70 and 71 



10 



[0080] The powder preparations 4 and 11 described In the above Table 1 were filled up in medical hard capsules 
connposed essentially of hydroxypropyl methyl cellulose in an amount of 5 mg, respectively, like Examples 17 to 21 , 
and holes were made in the capsules by use of a powder preparation-administering device in the same way as described 
in the above Examples 17 to 21 , following which a suction pump was connected to the device and the contents of the 
capsules were suclced at a rate of 60 liter/min by this suction pump, whereafter the amount of main medicament re- 
mained on the capsule inner faces was determined by the similar way, so that the rate of the medicament adhered to 
the capsule inner faces was calculated (Examples 22 and 23). 

[0081] The same experiments were performed also with respect to the same powder preparations 4 and 1 1 filled up 
in gelatin capsules, whereby the rates of the powder preparations adhered to the capsule inner faces were calculated, 
respectively. (Contrast Examples 70 and 71). 
[0082] The results are set forth in Table 5. 
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[0083] it can be seen from Table 5 that the proportion of the contents of a powder preparation for intratracheobronchial 
administration, remained in the insides of capsules, when the contents of the preparation filled up in capsules composed 
essentially of hydroxypropyl methyl cellulose are sucked In the same manner as human inhalation is less than the 
proportion of the preparation remained in gelatin capsules when the contents of the preparation filled up in the gelatin 
capsules are sucl(ed in the same way as above. 
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Examples 24 to 28 

[0084] Thin film-like materials, each composed of the following materials F, G, H, I, and J, respectively, were prepared, 
in the same way as in Examples 1 to 16. 

[0085] Material F: A thin film with a thickness of 0.1 mm consisting of 95 parts by weight of methyl cellulose ("Meth- ! 
close SM 15" produced by Shinetsu Kagaku) and 5 parts by weight of water (A solution obtained by dissolving the 
methyl cellulose with an excessive amount of cooled water was spread on a flat plate, whereafter it was dried so as 
to form a uniform thin film.) 

[0086] Material G: A thin film with a thickness of 0.1 mm, consisting of 95 parts by weight of hydroxypropyl cellulose 
("Nisso HPC - M") and 5 parts by weight of water (A solution obtained by dissolving the hydroxypropyl cellulose with 
an excessive amount of cooled water was spread on a flat plate, whereafter It was dried so as to be fonned into a 
unifonn thin film.) 

[0087] Material H: A thin film with a thickness of 0.1 mm, consisting of 95 parts by weight of starch (Indian corn starch 
produced by Nippon Shokuhin Kako [Japan Food Processing Industries Co., Ltd.] and 5 parts by weight of water (The 
starch was soiubiltzed with boiling water, whereafter the solubilized starch was spread on a flat plate, following which 
it was dried so as to form a uniform thin film.) 

[0088] Material I: A thin film with a thickness of 0.1 mm, consisting of 95 parts by weight of hydroxypropyl starch 
("HPS 101 (W)" produced by Freund Industries Inc.) and 5 parts by weight of water (The hydroxypropyl starch was 
solubilized with boiling water, whereafter the soiubiltzed starch was spread on a flat plate, following which it was dried 
so as to fonn a uniform thin film.) 

[0089] Material J: A thin film with a thickness of 0.1 mm, consisting of 95 parts by weight of sodium alginate (produced 
by Kimitsu Chemical Inc.) and 5 parts by weight of water (A solution obtained by dissoh/ing the sodium alginate in cool 
water was spread on a flat plate, following which it was dried to fonm a uniform thin film.) 

[0090] For these materials F to J, and the powder preparation 1 of Examples 1 to 16, the same experiments as in 
Examples 1 to 1 6 were performed, whereby the adhesion/adsorption rates of the powder preparation 1 to the materials 
F to J were determined, respectively. The results are set forth in Table 6. 
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Table 6 



Example 


Receptacle Material 


Powder Preparation 


Adhesion/Adsorption Rate (%) 


24 


F 




4 


25 


G 




2 


26 


H 




3 


27 


1 




3 


28 


J 




3 



[0091] It can be seen from Table 6 that the adhesion/adsorption rates of a powder preparation for intratracheobron- 
chlal administration, to the receptacles, composed essentially of methyl cellulose, hydroxypropyl cellulose, starch, 
hydroxypropyl starch, and sodium alginate, respectively, are low in the same degree as the adhesion/adsorption rates 
of the same preparation to a receptacle composed essentially of hydroxypropyl methyl cellulose. 



Claims 

1 . A preparation for Intratracheobronchial administration comprising a powder preparation for intratracheobronchial 
administration contained In a receptacle composed of at least one component selected from the group consisting 
of hydroxypropyl methyl cellulose, methyl cellulose, hydroxypropyl cellulose, starch, hydroxypropyl starch, and 
sodium alginate. 

2. A preparation as claimed in claim 1 , wherein the amount of said component is at least 80% by weight of said 
receptacle. 

3. A preparation for intratracheobronchial administration as claimed In claim 1 or 2. wherein said component is hy- 
droxypropyl methyl cellulose. 

4. A preparation for intratracheobronchial administration as claimed in claim 1 , wherein said receptacle is that molded 
so as to be charged as a unit dose or a multidose in an administering utensil for intratracheobronchial administration 
of powder. 

5. A preparation for intratracheobronchial administration as claimed in claim 4, wherein said receptacle is charged 
as a unit dose in the administering utensil for intratracheobronchial administration of powder, which Is a medical 
hard capsule. 

6. A preparation for intratracheobronchial administration as claimed in claim 1 , wherein said receptacle is Integrated 
with the administering utensil for intratracheobronchial administration of powder, and Is disposable. 

7. A preparation for intratracheobronchial administration as claimed in any one of claims 1 to 6. wherein said powder 
preparation for intratracheobronchial administration is a powder preparation which is Inhaled through a nasal cavity 
and deposited In the nasal cavity. 

8. A preparation for intratracheobronchial administration as claimed in any one of claims 1 to 6, wherein said powder 
preparation for intratracheobronchial administration Is a powder preparation which Is sprayed Into a nasal cavity 
and deposited in the nasal cavity. 

9. A preparation for Intratracheobronchial administration as claimed in any one of claims 1 to 6, wherein said powder 
preparation for intratracheobronchial administration is a powder preparation which is inhaled through an oral cavity 
and deposited in the oral cavity, pharynx, larynx, trachea, bronchi, bronchioles, alveoli. 

10. A preparation for intratracheobronchial administration as claimed in any one of claims 1 to 6, wherein said powder 
preparation for intratracheobronchial administration is a powder preparation which is to be sprayed Into an oral 
cavity and deposited in the oral cavity, pharynx, larynx, trachea, bronchi, bronchioles, alveoli. 

11 . A preparation for intratracheobronchial administration as claimed in any one of claims 1 to 6, wherein said powder 
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preparation for intratracheobronchial administration is that comprising a medicament selected from the group con- 
sisting of antiallergic drugs, steroidal antiinflammatory drugs, non-steroidal antiinflammatory drugs, enzymatic an- 
tiinflammatory drugs, antihistamines, antibiotics, germicides, chemotherapeutic drugs, elastase inhibitors, local 
anesthetics, vasoconstrictors, cardiacs, vasodilator, anti-malignant-tumor drugs, sympathomimetic drugs, sym- 
s patholytic drugs, parasympatholytic drugs, sputum solubilizer, mucosa lubricants, peptides, proteins, vaccines. 

12. A preparation for intratracheobronchial administration as claimed in claim 11 , wherein said powder preparation for 
intratracheobronchial administration comprises a pharmaceutical vehicle to be administered simultaneously with 
said preparation, said pharmaceutical vehicle being selected from the group consisting of cellulose ethers; water 

10 absorbent and slightly water soluble celluloses, water absorbent and slightly water soluble proteins; water absorb- 

ent and slightly water soluble gums; water absorbent and slightly water soluble cross-linked vinyl polymers; sugars; 
and amino acids. 

13. A preparation for intratracheobronchial administration as claimed In any one of claims 1 to 6, wherein said powder 
IS preparation for intratracheobronchial administration is that comprising medicaments consisting of steroidal antiin- 
flammatory drugs, sympathomimetic drugs, parasympatholytic drugs, peptides and/or proteins. 

14. A powder preparation for intratracheobronchial administration as claimed in claim 1 3, wherein the pharmaceutical 
vehicle of said powder preparation for intratracheobronchial administration is selected from the group consisting 

20 of water absorbent and slightly water soluble cellulose; water absorbent and slightly water soluble starches; water 

absorbent and slightly water soluble proteins; water absorbent and slightly water soluble gums; and water absorb- 
ent and slightly water soluble cross-linked vinyl polymers. 

25 Patentanspriiche 

1 . Zubereitung fur die intratracheobronchiale Verabreichung, umf assend eine Pulverzubereitung fur die intratracheo- 
bronchlale Verabreichung, welche in einem Aufnahmegefa3 enthalten ist, welches mindestens aus einer Kompo- 
nenle zusammengesetzt ist, ausgewahit aus der Gruppe, welche aus Hydroxypropylmethylcellulose, Methylcel- 

30 lulose, Hydroxypropylcellulose, Starke, Hydroxypropylstarke und Natriumalginat besteht. 

2. Zubereitung nach Anspruch 1 , worin die Menge der Komponente mindestens .80 Gewichtsprozent des Auf nahme- 
gefdBes betrdgt. 

35 3. Zubereitung fur die Intratracheobronchiale Verabreichung nach Anspruch 1 Oder 2, worin die Komponente Hydro- 
xypropylmethylcellulose ist. 

4. Zubereitung fur die Intratracheobronchiale Verabreichung nach Anspruch 1 , worin das AufnahmegeffiB so geformt 
Ist, dass es als Einheitsdosis oder als Mehrfachdosis in einem Verabreichungsgerdt fur die intratracheobronchiale 

<o Verabreichung von Pulver einsetzbar ist. 

5. Zubereitung fur die intratracheobronchiale Verabreichung nach Anspruch 4, worin das AufnahmegefaB als eine 
Einheitsdosis in dem Verabreichungsgerat zur intratracheobronchialen Verabreichung von Pulver eingesetzt ist 
und eine medizinische Hartkapsel darstellt. 

45 

6. Zubereitung fur die intratracheobronchiale Verabreichung nach Anspruch 1 , worin das AufnahmegefaB integral 
mit dem Verabreichungsgerat zur intratracheobronchialen Verabreichung von Pulver ausgebildet ist und wegwerf- 
bar Ist. 

so 7. Zubereitung fiir die intratracheobronchiale Verabreichung nach einem der Anspmche 1 bis 6, worin die Pulverzu- 
bereitung fur intratracheobronchiale Verabreichung eine Pulverzubereitung ist, welche durch die Nasenhdhle in- 
haliert und in der Nasenhohle abgelagert wird. 

8. Zubereitung fur die intratracheobronchiale Verabreichung nach einem der Anspruche 1 bis 6, worin die Pulverzu- 
ss bereitung zur intratracheobronchialen Verabreichung eine Pulverzubereitung ist, welche in die Nasenhdhle einge- 

spruht wird und in der Nasenhdhle abgelagert wird. 

9. Zubereitung fur die Intratracheobronchiale Verabreichung nach einem der AnsprOche 1 bis 6, worin die Pulverzu- 
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bereitung zur intratracheobronchialen Verabreichung eine Putverzubereitung ist, wetche durch eine Mundhdhle 
inhaiiert und in der Mundhdhle, dem Rachen, dem Larynx, der Luftrohre. den Bronchien, den Bronchiolen Oder 
den Alveolen abgelagert wird. 

10. Zubereitung fur die intratracheobronchiale Verabreichung nach einem der Anspruche 1 bis 6, worin die Pulverzu- 
bereitung zur intratracheobronchialen Verabreichung eine Pulverzubereitung ist. welche in eine Mundhohle eln- 
zuspruhen 1st und In der Mundhdhle, dem Rachen, dem Larynx, der Luftrdhre, den Bronchien, den Bronchiolen 
Oder den Alveolen abgelagert wird. 

11. Zubereitung fur die intratracheobronchiale Verabreichung nach einem der Anspmche 1 bis 6, worin die Pulverzu- 
bereitung fur die intratracheobronchiale Verabreichung so ist, dass sie ein Arzneimittel umfafBt, welches ausgewShIt 
ist BUS der Gruppe, welche aus antiallergischen Arznelmlttein, steroiden entzundungshemmenden Arzneimitteln, 
nicht-steroiden entzundungshemmenden Arzneimitteln, enzymatischen entzundungshemmenden Arznelmlttein, 
Antlhistaminen, Antibiotlka, keimfrei machenden Mittein, chemotherapeutischen Arzneimitteln, Elastase-lnhibito- 
ren, Lokalanasthetika, gefaf3verengenden Mittein, Herzmittein, GefaBerweiterungsmltteln, Arzneimitteln gegen 
bosartige Tumore, sympathicomimetlschen Arzneimitteln, Sympathoiytika, Parasympatholytika, schleimlosenden 
Mittein, Schieimhaut-Gleitmitteln, Peptiden, Proteinen und Impfstoffen besteht, ausgewdhit Ist. 

12. Zubereitung fur die Intratracheobronchiale Verabreichung nach Anspruch 11 , worin die Pulverzubereitung fur in- 
tratracheobronchiale Verabreichung einen pharmazeutischen Trager umlaBt, der gleichzeitig mit der Zubereitung 
zu verabreichen ist. wobei der pharmazeutlsche Trager ausgewahit ist aus der Gruppe, die besteht aus Cellule* 
seethern, wasserabsorbierenden und leicht wasserloslichen Cellulosen, wasserabsorbierenden und lelcht was- 
serloslichen Proteinen, wasserabsorbierenden und leicht wasserloslichen Gummistoffen; wasserabsorbierenden 
und leicht wasserloslichen vernetzten Vinylpolymeren; Zuckem; und Aminosauren. 

13. Zubereitung fur die intratracheobronchiale Verabreichung nach einem der Anspruche 1 bis 6, worin die Pulverzu- 
bereitung fur die intratracheobronchiale Verabreichung so Ist, dass sie Arzneimittel umfaBt, welche bestehen aus 
steroiden, entzundungshemmenden Arzneimitteln, sympathicomimetischen Arzneimitteln, Parasympatholytika, 
Peptiden und/oder Proteinen. 

14. Pulverzubereitung fur intratracheobronchiale Zubereitung nach Anspruch 13. worin der phamnazeutische Trdger 
der Pulverzubereitung fur Intratracheobronchiale Verabreichung ausgewShIt ist aus der Gruppe, wetche besteht 
aus wasserabsorbierenden und leicht wasserloslichen Cellulosen; wasserabsorbierenden und leicht wasserlosli- 
chen Starken; wasserabsorbierenden und leicht wasserloslichen Proteinen, wasserabsorbierenden und leicht was- 
serloslichen Gummistoffen; und wasserabsorbierenden und leicht wasserloslichen vernetzten Vinylpolymeren. 



Revendicatlons 

1. Preparation pour administration intratrach6obronchique comprenant une preparation en poudre pour administra- 
tion Intratrachdobronchique contenue dans un r6ceptacle compos6 d'au moins un composant choisi dans I'en- 

' semble comprenant rhydroxypropylmethylcelluiose, la mSthylcellulose. Thydroxypropylceilulose, Tamidon, I'hy- 
droxypropylamidon et I'algihate de sodium. 

2. Preparation selon la revendication 1 , dans laquelle la quantity dudit composant est d'au moins 80 % en poids dudit 
receptacle. 

3. Preparation pour administration intratracheobronchique selon la revendication 1 ou 2, dans laquelle ledit compo- 
sant est rhydroxypropylmethylcelluiose. 

4. Preparation pour administration Intratracheobronchique selon la revendication 1 , dans laquelle ledIt receptacle est 
mouie de fa^on k etre place, en tant que dose unitaire ou multldose, dans un ustensile d'administration destine k 
I'administration intratracheobronchique d'une poudre. 

5. Preparation pour administration intratracheobronchique selon la revendication 4, dans laquelle ledit receptacle est 
place sous forme d'une dose unitaire dans t'ustenslle d'administration destine k Tadministration intratracheobron- 
chique d'une poudre, qui est une geiule medicate dure. 
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6. Preparation pour administration intratrach^obronchique selon la revendication 1 , dans laquelle ledit receptacle est 
integrd avec rustensile d'administration destine k {'administration intratracheobronchique d'une poudre. et est je- 
table. 

7. Preparation pour administration intratracheobronchique selon Tune quelconque des revendications 16 6, dans 
laquelle ladite preparation en poudre pour administration intratracheobronchique est une preparation en poudre 
qui est inhaiee par une cavlte nasale et deposee dans la cavite nasale. 

8. Preparation pour administration intratracheobronchique selon I'une quelconque des revendications 16 6, dans 
laquelle ladite preparation en poudre pour administration intratracheobronchique est une preparation en poudre 
qui est pulverisee dans une cavlte nasate et deposee dans la cavite nasale 

9. Preparation pour administration intratracheobronchique selon I'une quelconque des revendications 1 d 6, dans 
laquelle ladite preparation en poudre pour administration intratracheobronchique est une preparation en poudre 
qui est inhaiee par une cavite buccale et est deposee dans la cavite buccale, le pharynx, le larynx, la trachee, les 
bronches, les bronchioles, les alveoles. 

10. Preparation pour administration intratracheobronchique selon Tune quelconques des revendications 1 a 6, dans 
laqueile ladite preparation en poudre pour administration intratracheobronchique est une preparation en poudre 
destinee k elre pulverisee dans une cavite buccale et d6posee dans la cavite buccale, le pharynx, le larynx, la 
trachee, les bronches, les bronchioles, les alveoles. 

11. Preparation pour administration intratracheobronchique selon I'une quelconque des revendications 1 & 6, dans 
laquelle ladite preparation en poudre pour administration intratracheobronchique est une preparation qui comprend 
un medicament choisi dans I'ensemble comprenant les medicaments antl-allergiques, les medicaments anti-in- 
flammatoires steroidiens, les medicaments anti-inflammatoires non steroVdiens, les medicaments anti-inflamma- 
toires.enzymatiques, les antihistaminiques, les antibiotiques, les germicide?, les medicaments chimiotherapeuti- 
ques, les inhibiteurs de I'eiastase, les anestheslques locaux, les vasoconstricteurs, les medicaments cardiaques, 
les vasodilatateurs, les medicaments centre les tumeurs malignes, les medicaments sympathicomimetiques, les 
medicaments sympathicolytiques, les medicaments parasympathicolytiques, les solubilisateurs de crachats, les 
lubrifiants des muqueuses, les peptides, les proteines, les vaccins. 

12. Preparation pour administration intratracheobronchique selon la revendication 1 1 , dans laquelle ladite preparation ; 
en poudre pour administration intratracheobronchique comprend un vehicule phannaceutique devant dtre adml- 
nistre en meme temps que ladite preparation, ledit vehicule pharmaceutique etant choisi dans I'ensemble com- 
prenant les ethers de cellulose ; les celluloses qui absorbent I'eau et leg^rement solubles dans I'eau, les proteines 
qui absorbent I'eau et qui sont legerement solubles dans I'eau ; les gommes qui absorbent I'eau et qui sont lege* 
rement solubles dans I'eau ; les polymeres vinyliques reticules qui absorbent Teau et sont legerement solubles 
dans Teau ; les sucres et les acides amines. 

13. Preparation pour administration intratracheobronchique selon I'une quelconque des revendications 1 d 6, dans 
laquelle ladite preparation en poudre pour administration intratracheobronchique est une preparation qui comprend 
des medicaments constitues de medicaments anti-inflammatoires steroidiens, de medicaments sympathicomime- 
tiques, de medicaments parasympathicomimetiques, de peptides et/ou de proteines. 

14. Preparation en poudre pour administration intratracheobronchique selon la revendication 13, dans laquelle le ve- 
hicule pharmaceutique de ladite preparation en poudre pour administration intratracheobronchique est choisi dans 
Tensemble comprenant la cellulose qui absorbe I'eau et legerement soluble dans I'eau ; les amidons qui absorbent 
I'eau et legerement solubles dans I'eau ; les proteines qui absorbent I'eau et legerement solubles dans I'eau ; les 
gommes qui absorbent I'eau et legerement solubles dans I'eau ; et les polymeres vinyliques reticules pouvant 
absorber I'eau et legerement solubles dans i'eau. 
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